This retrospective analysis examined the daily/weekly patterns of sexual activity, by age and marital status, of men with erectile dysfunction (ED) participating in a 12-week, multicenter, openlabel study of tadalafil (20 mg) as needed. The timing of intercourse attempts post dose and satisfaction were assessed using the Sexual Encounter Profile diary. Patients' behaviors regarding sexual self-confidence, spontaneity and time concerns were assessed with the Psychological and Interpersonal Relationship Scale. Overall, the timing of sexual intercourse attempts varied among patients, regardless of age or marital status; at least 46% of intercourse attempts occurred within the 4-36-h post-dose time interval. Across age groups and marital status, men treated with tadalafil reported greater satisfaction compared with baseline; they also reported fewer time concerns, improved self-confidence and improved spontaneity. Information regarding sexual behavioral patterns of men with ED is important to consider when discussing patient expectations.
Introduction
Erectile dysfunction (ED) is defined by the National Institutes of Health as 'the inability to achieve and maintain an erection sufficient for satisfactory sexual performance'. 1 It is a multifactorial condition known to be associated with increasing age, comorbid disease, pelvic surgery, spinal injury, psychological conditions and medication side effects. [2] [3] [4] Erectile dysfunction affects approximately one-half of men in the United States between the ages of 40 and 70 years, 1, 2 and has considerable impact on men's selfesteem, quality of life, interpersonal relationships, and social and psychological well-being. 5, 6 The availability of phosphodiesterase type 5 inhibitor therapies has significantly changed the management of ED. Beyond achieving adequate erections for successful sexual intercourse, men with ED seek treatments that provide more natural sexual outcomes with restoration of their sexual life. 7 Men tend to compare their treatment outcomes with their previous experience of spontaneous, unscheduled sexual intercourse attempts before ED. 7 As sexual performance becomes more predictable and reliable with efficacious therapy, men with ED report greater confidence in their ability to respond to their partners, and have greater spontaneity and fewer concerns about time during sexual encounters. 8 Information on the sexual habits of men with ED, such as timing and frequency of intercourse attempts, has not been widely reported. One study that investigated the sexual behaviors and quality of life of men with ED and their partners (the Female Experience of Men's Attitudes to Life Events and Sexuality (FEMALES) study) reported on the frequency and temporal patterns of sexual activity; 48% of men reported having sex more often in the evening or at night, yet 30% of men with ED showed no set pattern with regard to the time of day they had intercourse. 9 The majority of couples in this study (69%) reported that there was no set pattern regarding whether they engaged in sexual intercourse during the weekdays versus the weekends.
The purpose of this retrospective analysis was to examine patterns of sexual behavior of men with ED treated with tadalafil, who were of different age groups and marital status. Specifically, we examined the time of day, days of the week, post-dose time intervals and success of sexual intercourse attempts. In addition, men's sexual self-confidence, spontaneity and extent of time concerns associated with sexual activity were evaluated. Given the naturalistic nature of the study, we could observe the sexual behaviors of men with ED and gather information about patterns of behavior which could be used by healthcare professionals (HCPs) as they communicate expectations to ED patients of different ages and marital status.
Materials and methods

Study design
This retrospective analysis was performed using data from the Multiple Observations in Men with ED in a National Tadalafil Study in the United States (MO-MENTUS), a multicenter, open-label study with a noninferiority design that was conducted at 187 clinical sites. 10 The study was reviewed and approved by the Ethics Review Boards at each participating site, and all patients provided a written informed consent before undergoing any protocol procedure or receiving any protocol treatment. The purpose of the trial was to evaluate the efficacy and safety of tadalafil (20 mg) over a 12-week treatment period in various populations of men with ED; those from different ethnic backgrounds (Caucasian, Hispanic and Black) and those who had various ED risk factors, such as diabetes, clinical diagnosis of depression and/or spinal cord injury. The study, completed in 2004, enrolled 1911 male patients who were at least 18 years of age and had ED for at least 3 months. Each patient was to report on his sexual intercourse attempts with the same adult female partner. Patient exclusion criteria were discussed in a previous report. 10 Patients were excluded if they had a recent history of stroke, unstable cardiovascular status, use of nitrates, cancer chemotherapy, anti-androgens, failure to achieve any erection due to radical prostatectomy or pelvic surgery, or clinically significant penile deformities or penile implants and who did not respond, in the opinion of the investigator, to previous use of other phosphodiesterase type 5 inhibitors.
The study consisted of two phases. The first phase was a 4-week run-in period without ED medications to establish baseline function; during this period, patients were asked to make at least four sexual intercourse attempts with their female partner. The second phase consisted of 12 weeks of treatment (two 6-week periods) in which patients took a fixed dose of tadalafil (20 mg) as needed before a sexual intercourse attempt, up to a maximum of one dose per day.
Assessments
Outcome measures included changes from baseline in the Sexual Encounter Profile (SEP) diary and the Psychological and Interpersonal Relationship Scale (PAIRS). 11 Assessments of individual sexual attempts were obtained through the patients' SEP diaries throughout the 12-week treatment period. Patients recorded the time of dosing, and time and outcome of each sexual intercourse attempt with their female study partners. Three SEP questions were used in this analysis: SEP3 ('Did your erection last long enough for you to have successful intercourse?'), SEP4 ('Were you satisfied with the hardness of your erection?') and SEP5 ('Were you satisfied overall with this sexual experience?').
The PAIRS is a validated, self-administered questionnaire developed to evaluate psychological and relationship outcomes associated with ED and its treatment. The domains assessed by this measure include sexual self-confidence, spontaneity and time concerns before and during the sexual encounter. Mean scores can range from 1 to 4, with higher scores indicating greater self-confidence and spontaneity, and greater time concerns.
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Sexual intercourse attempts after dosing were summarized by time interval (number of hours post dose, stratified as 0-1, 41-4, 44-12, 412-24 and 424-36 h), hour of the day and day of the week. In addition, the mean number of intercourse attempts per week was calculated. These sexual intercourse patterns were analyzed by age and by marital status. Age was categorized as follows: p44, 45-65 and X66 years, and marital status as married and unmarried (that is, never married, divorced, separated and widowed).
Statistical analysis
The percentage of sexual intercourse attempts collected from the SEP diary of men with ED was summarized by time of day, day of the week and various time intervals post dose for each age group and marital status group. No attempts were made to establish statistical comparisons between patient groups based on marital status, age groups or time/ day of sexual intercourse attempts, as performing these multiple comparisons will inflate the type 1 error (probability of concluding that some differences are significant when in fact they are not).
The mean per-patient percentage of 'yes' responses to SEP4 ('Were you satisfied with the hardness of your erection?') and SEP5 ('Were you satisfied overall with this sexual experience?') for all successful intercourse attempts defined as 'yes' response to SEP3 ('Did your erection last long enough for you to have successful intercourse?') was assessed at baseline and at post baseline. Comparisons between the percentages at baseline and post baseline were evaluated using tSexual intercourse attempts in ED patients R Shabsigh et al tests for each age and marital status group. Patients with at least one successful intercourse attempt were included in this analysis. Analysis of PAIRS domain scores used the LOCF (last-observation-carried-forward) convention. Comparisons between scores on items from the PAIRS questionnaire (sexual selfconfidence, spontaneity and time concerns) at baseline and at LOCF were evaluated using t-tests for each age and marital status group.
Results
Study population
Of the 1911 patients enrolled, 1641 (86%) completed the 12-week treatment phase. 10 Patient disposition and reasons for discontinuation from the study are discussed elsewhere. 10 The most common reasons for discontinuation in the study were the inability to contact patients (4.2%) and adverse events (2.8%). Patient demographic and baseline clinical characteristics of the entire sample are presented in previous reports. 10, 12 Of the enrolled patients, 18% (n ¼ 341) were p44 years of age, 67% (n ¼ 1285) were 45-65 years and 15% (n ¼ 285) were X66 years. In addition, 73% (n ¼ 1386) of the patients were married and 27% (n ¼ 523) were unmarried. The duration of ED for the majority of patients (n ¼ 1730, 91%) was at least 1 year.
Daily and weekly patterns of intercourse attempts
The distribution of intercourse attempts by time of day, as a function of age group and marital status, are presented in Figures 1a and b , respectively. Overall, the majority (52%) of sexual intercourse attempts occurred in the evening hours between 8:00 PM and 11:59 PM, especially between 10:00 PM and 10:59 PM (17%); this pattern was most evident among men aged between 45 and 65 years. Fewer sexual intercourse attempts (15%) were made in the morning between 6:00 AM and 9:59 AM. Attempting sexual activity in the morning between 6:00 AM and 9:59 AM was more frequent among patients aged X66 years (23% of attempts) versus those aged p44 years (11% of attempts). About one-half of the sexual intercourse attempts for both married and unmarried patients occurred between 8:00 PM and 11:59 PM (53% and 49%, respectively). Attempts between 6:00 AM and 9:59 AM were made 17% of the time among married patients and 13% of the time among unmarried patients.
The distribution of intercourse attempts by day of the week, as a function of age and marital status, is presented in Figures 2a and b , respectively. No apparent preference for weekend or weekday was observed. Regardless of age or marital status, 44% of sexual intercourse attempts occurred on the weekend (defined as Friday 8:00 PM to Sunday 11:59 PM) and 56% occurred during the week (Monday 12:00 AM to Friday 7:59 PM).
The percentage of sexual intercourse attempts at each post-dose time interval was calculated by age group and marital status ( Figures 3 and 4,  respectively) . Overall, 46% of intercourse attempts occurred44-36-h post dose. The percentage of attempts at each post-dose time interval was similar, regardless of age or marital status. For example, regardless of age group, approximately 18% of intercourse attempts occurred during the first hour after dosing, 36% during 1-4 h after dosing, 27% during 4-12-h post dose, 13% during 12-24-h post dose and 6% during 24-36-h post dose.
Mean number of sexual intercourse attempts per week, as a function of age and marital status, is presented in Figures 5a and b , respectively. The mean number of attempts per week was 3.3 for men p44 years of age, 2.6 for men aged between 45 and 65 years, and 2.0 for men aged X66 years. The mean number of attempts per week was 3.3 among unmarried patients and 2.4 among married patients.
Patient responses to PAIRS and SEP
Responses to the PAIRS by age group and marital status are presented in Table 1 . In all three age groups, men treated with tadalafil reported improve- Sexual intercourse attempts in ED patients R Shabsigh et al ment in scores for self-confidence, spontaneity and time concerns at LOCF end point compared with baseline. Improvements were statistically significant for all three age groups except the decrease in time concerns for older men (X66 years). Greater increases in sexual self-confidence scores were observed in men aged p44 years and in those from 45 to 65 years (0.9 increase in each group) compared with men X66 years of age (0.6 increase). Increases 
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in scores for spontaneity and time concerns were similar across age groups. With regard to marital status, both married and unmarried men treated with tadalafil experienced significant improvement in scores for sexual selfconfidence, spontaneity and time concerns at LOCF end point compared with baseline. There were greater increases in sexual self-confidence and spontaneity scores among unmarried men (1.0 and 0.3, respectively) versus married men (0.9 and 0.2, respectively) and similar scores for time concerns.
Overall, the mean per-patient percentage of successful intercourse attempts (yes to SEP3) was 73.3%. For all successful intercourse attempts, patients across all age groups were significantly more satisfied with the hardness of their erection (SEP4) and overall sexual experience (SEP5) during the treatment period, as compared with baseline (Table 2) . During the post-baseline period, the mean per-patient percentage of attempts for which satisfaction with erection hardness (SEP4) was reported by men p44, 45-65 and X66 years of age was 88.5, 85.7 and 75.7%, respectively. Satisfaction with the overall experience (SEP5) was reported for the majority of successful intercourse attempts for men in all three age groups (85.9, 82.9 and 72.9%, respectively). Both married and unmarried men reported significantly more satisfaction with the hardness of their erection and overall satisfaction with the sexual experience during treatment than at baseline, with high mean per-patient percentages on SEP4 (84.4 and 87.3%, respectively) and SEP5 (82.0 and 83.6%, respectively) during treatment.
Discussion
The temporal patterns of sexual activity among men being treated for ED have received limited systematic attention. In addition, HCPs often do not inquire about the context and sexual behavioral patterns of men presenting with ED. However, awareness of these patterns may assist HCPs to communicate with their patients and help patients manage expectations about treatment.
Patterns of behavior highlighted in this report were largely similar across age and marital status, thus additional population demographics were evaluated. Furthermore, a plausible explanation exists for the small differences that emerged. For example, in this study, patients treated with tadalafil most often engaged in sexual intercourse attempts in the evening, especially men aged between 45 and 65 years. Frequency of attempts was higher in the morning among older men (age X66 years). This might be related to older men being more rested and having more energy in the morning, or because they are retired and have more time in the morning for sexual activity. Similar results were shown in a previous study of patients with ED treated with tadalafil, in which younger men preferred to engage in sexual activity during the evening hours, whereas older patients made more intercourse attempts in the morning. [13] [14] Overall, a greater number of sexual intercourse attempts were made on the weekdays (Monday 12:00 AM to Friday 7:59 PM). This pattern was true regardless of marital status. That sexual activity was reported throughout the week might reflect patients' increased self-confidence, spontaneity and diminishing time concerns. Older men (X66 years) were more likely to attempt sexual activity during the week than men aged p65 years. Similar patterns of sexual activity were reported in a previous study in which younger patients preferred the weekends over weekdays, whereas older men made more attempts during weekdays. 13 Although Fisher et al. 9 reported no set pattern with regard to weekdays or weekends, in that report, men of all age groups were combined for the analysis; perhaps age-related differences might have emerged.
Married and unmarried men taking tadalafil had a similar pattern of sexual intercourse attempts with regard to time of day and day of the week; about onehalf of attempts occurred during the evening hours (8:00 PM to 11:59 PM) and on the weekdays (Monday 12:00 AM to Friday 7:59 PM). However, married patients had a lower mean frequency of sexual attempts per week compared with unmarried patients (2.4 versus 3.3 attempts). No previous reports were identified examining differences in number of sexual attempts per week by marital status in men with ED treated with tadalafil.
At least 46% of sexual intercourse attempts were made 4-36-h post dose, regardless of age or marital status. These data suggest that when given the opportunity, patients with ED used the extended period of efficacy provided by a longer acting ED drug in the timing of sexual activity relative to dosing. Previous studies have shown that patients use the extended period of tadalafil's efficacy (up to 36 h) with less concern about the time between dosing and the time of sexual intercourse attempt. 7, 13, 15 It should be noted that 54% of attempts occurred within 4 h of dosing. This suggests that even when using a drug with an extended period of efficacy, many men/couples use the full period of availability, including sexual activity in close proximity to dosing. The patients treated with tadalafil reported significant improvements in scores for sexual selfconfidence, spontaneity and time concerns compared with baseline. These findings held true across age groups and marital status with the exception of time concerns for men X66 years of age, for whom the improvement trended toward, but did not reach, statistical significance. 8, 16, 17 The importance of restoration of confidence has been reported in other studies showing the impact of sildenafil on selfesteem and confidence among men with ED, 5, 18 as well as the impact of treatment with vardenafil on confidence. 19 Studies indicate that improved erectile function is associated with improved selfconfidence, self-esteem and relationship satisfaction, 5 thereby improving quality of life for men with ED.
A limitation of this study might be the naturalistic setting of the study. There was no placebo arm and thus no comparisons could be made on the patterns of sexual intercourse attempts in patients with ED taking tadalafil compared to those without treatment.
Conclusions
Overall, the patients in this study showed varied timing of their sexual intercourse attempts in terms of time of day and days of the week. The patients had fairly similar daily/weekly patterns of sexual *Po0.001 post baseline vs baseline n ¼ number of patients with age or marital status information who had baseline and at least one post-baseline response to SEP4 or SEP5 and had at least one successful intercourse attempt (defined as 'yes' response to SEP3) at baseline and post-baseline.
Sexual intercourse attempts in ED patients R Shabsigh et al intercourse attempts across age and marital status; however, some interesting differences emerged. Older men (aged X66 years) more often attempted intercourse in the morning and had fewer mean attempts per week compared with younger men. Married men had fewer attempts per week than unmarried men. Overall, with the exception of time concerns for men X66 years, men treated with tadalafil reported significantly improved psychosocial outcomes (self-confidence, spontaneity, fewer time concerns) and reported greater sexual satisfaction, regardless of age or marital status. Men in the younger age groups reported greater improvement in terms of sexual self-confidence. These findings suggest that when discussing the sexual practices of men with ED, demographic characteristics, such as age and marital status, should be taken into consideration. Information about the sexual behavioral patterns of men with ED may be used to educate HCPs and to facilitate patient-HCP communication, thereby contributing to patient-centered care.
